Introduction
Silicate glass systems, such as Na2O-MgO-SiO2 (NMS) and Na2O-Al2O3-SiO2 (NAS), with lower Rayleigh scatter ing than silica glass have been developed in order to reduce transmission loss in optical fibers.1)-4) Although the Rayleigh scattering in glass materials is caused by both density and concentration fluctuations, density fluctuation plays the major role.5) Since the scattering due to density fluctuation is related to glass properties such as refractive index, n, and glass transition temperature, Tg,6) glasses with low n and/ or low Tg tend to exhibit low scattering. Studies on optical glasses support this view, indicating that glasses with low indices tend to exhibit low scattering.7),8) Namely, an effec tive way to reduce Rayleigh scattering is to reduce n and/or Tg.
Glasses such as NMS and NAS, which exhibit lower Rayleigh scattering than silica glass, generally have higher in dices than silica, although they have lower Tg.1) Glass of Na2O-SiO2 (NS) has also been shown to exhibit lower scat tering than silica because of its lower Tg.9) Namely, the scat tering in these glasses is thought to be reduced by the effect of lower Tg. On the other hand, the introduction of F is ex pected to lead to decrease in n, because it has low polarizability.10) The F introduction also leads to decrease in Tg, because it breaks the network structure.11) There fore, it is worthwhile clarifying whether or not silicate glass es, whose indices have been lowered by introducing F, exhibit low scattering. Unfortunately, no such silicate glass es have yet been developed. This is because silicates con taining F easily induce phase separation and/or devitrification.11) Therefore, if stable glasses could be formed which contain F, it would be possible to realize sili cate oxyfluorides with lower scattering than silica.
Although some silicate optical glasses containing F are known, investigations have revealed that their scattering is higher than that of silica because they easily induce phase separation.12) In contrast, geranate oxyfluoride glasses have been developed with lower scattering than pure germa nia glass. 13 5. Conclusion Silicate oxyfluoride glass of Na-Mg-Si-O-F with lower Rayleigh scattering than silica glass is developed. The glass forming region is extended for an F content up to 30% of the anions. The scattering intensity decreases to as low as 0.7 that of silica glass when the MgF2 content is 5mol%. An evaluation of the factors affecting scattering suggests that it is dominated by density fluctuation in this particular glass.
